Differential effects of verapamil and flunarizine on epinephrine-induced vasoconstriction and on spontaneous vasomotion of arterioles in skeletal muscle in the rat in vivo.
The effects of verapamil and of flunarizine on the epinephrine-induced vasoconstriction and on the spontaneous vasomotion of third-to-fourth-order arterioles (range 9-25 microns diameter) in the rat cremaster muscle were compared, using quantitative intravital microscopy. Verapamil as well as flunarizine [0.5 mg/kg intravenously (i.v.) in 10 s; 10-50 min postmedication] similarly reduced the submaximal arteriolar vasoconstriction induced by topically applied epinephrine (maximal concentrations 1 x 10(-7) and 1 x 10(-6) M), illustrating their inhibitory action against stimulated Ca2+ influx into vascular smooth muscle cells at the doses examined. Verapamil increased the basal arteriolar diameter (+54.6%), and reduced the frequency (-82.1%) and velocity (-65.8%) of the spontaneously cyclic changes in the diameter of arterioles, typical for the autoregulation of microcirculatory blood flow. In contrast, flunarizine slightly increased basal arteriolar diameter (+16.5%) but did not modify the pattern of spontaneous arteriolar vasomotion. The effect of verapamil and inactivity of flunarizine on the spontaneous arteriolar vasomotion may result from an interference by the former drug with the myogenic activity of vascular smooth muscle cells, caused by Ca2+ translocations in physiologic conditions and the lack of such an interference by the latter compound. These observations performed on the same blood vessels corroborate the differentiation between Ca2+ slow channel blockers (verapamil) and Ca2+ overload blockers (flunarizine) in vivo.